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	Radio Button2: Yes
	Title: Determining the movement patterns of Asian citrus psyllid within and between groves
	Investigator: Lukasz Stelinski
	Email: stelinski@ufl.edu
	Phone: 863-956-1151 ext. 1281
	Organization: UF/IFAS CREC
	Date: Sept. 29, 2008
	Contract: 00066968 and 00066965 
	Duration: 2
	Year: 1
	Funds: 75000
	Report: The goal of this proposal has been to gain a thorough understanding of both the local and long-range movement patterns of the Asian citrus psyllid (ACP), Diaphorina citri. Also, we have measured ACP movement from abandoned citrus into commercial groves, which requires investigation given the prevalence of unmanaged and residential citrus acreage in Florida. To reliably quantify the movement patterns of ACP, an effective technique for marking and capturing natural populations of ACP directly in the field and over large areas was required. We investigated the use of protein markers that are either sprayed directly onto insects or acquired by insects walking on a marked surface area to overcome the many problems associated with other insect marking techniques (Jones et al. 2006, Environ. Entomol. 35: 35:827-836). Insects that are “tagged” by protein markers can be easily captured with attractive traps (visual, olfactory, or passive) and subsequently analyzed for the specific protein marker by a highly specific, sensitive, and unambiguous enzyme-linked immunosorbent assay (ELISA). Recently, Jones et al. (2006) developed an inexpensive immunomarking technique with crude food proteins such as chicken egg albumin (as egg whites), bovine casein (as cows’ milk), and soy protein (as soy milk) for mark-capture of insects in the field, including pear psylla, Cacopsylla pyricola. We evaluated this immunomarking technique to determine its limitations and potential under Florida conditions because crop type and prevailing environmental conditions may influence the stability of protein markers in the field. Because water quality and spray additives are also known to influence the stability of protein markers in the field (Jones et al. 2006), we initially conducted laboratory-based experiments to specifically adapt this technique for Florida conditions. Among the food proteins evaluated to mark adult ACP, egg, milk, and soy proteins were found to be highly effective (Boina et al. 2008, in preparation). Over 90% of psyllids exposed to protein markers were tagged with the milk and egg proteins for 10 days after field exposure while soy protein was detected on least 50% of exposed psyllids for 10 days after field exposure. The markers were also found to be rainfast, which was improved with the surfactant Silwet L-77. Following the successful adaptation of immunomarking technology for marking psyllids, we began investigating ACP dispersal behavior and determining ACP movement patterns in Florida. The 2008 results demonstrated that psyllid movement between adjacent groves occurs frequently. Our findings have shown that adult ACP move bi-directionally between unmanaged and managed groves separated by 60-100 yards in less than 3 days and with a typical net directed movement from unmanaged into managed groves. This movement occurs despite abundant food and oviposition resources in both areas suggesting that ACP disperse even in the presence of abundant host plant resources. Although the underlying reasons for this frequent and highly active dispersal behavior are not yet understood, the data provide direct proof that psyllid-infested groves (managed or abandoned) likely serve as a source of infestation for nearby uninfested groves. Further investigations are required to determine whether unmanaged groves are reservoirs of HLB and whether this contributes to disease spread into commercial citrus. However, these initial results have several implications for current ACP management in Florida. First, the direct proof that unmanaged groves serve as reservoirs of psyllids for infestation of nearby commercial groves suggests that such groves should be managed or destroyed if they are still flushing regularly. Second, direct proof of rapid short range psyllid movement suggests that lack of psyllid control in a close-by neighbor’s grove will likely lead to rapid re-infestation of a grove where ACP is managed intensely. This suggests that supplementary management strategies such as repeated border sprays may help ACP and HLB management in cases where psyllids are emigrating from unmanaged neighboring areas. However, this also will require further investigation.


